Effects of ultraviolet-B irradiation on human LAK and NK cytotoxic activity.
In vitro ultraviolet-B (UVB) irradiation of murine and rodent bone marrow cells prevents GVHD without compromising engraftment while inducing tolerance to donor-type allografts. In anticipation of clinical trials of UVB-modified bone marrow grafts, we studied the in vitro effects of UVB irradiation (50-300 J/m2) on human natural killer and lymphokine activated killer cells since both types of cells influence the development of GVHD and graft-versus-tumor effect. Interleukin-2-activated and untreated human lymphocytes were used as effectors in a 51Cr release cytotoxic assay against various tumor cell lines as targets. NK-mediated lysis of K562 targets was decreased by UVB irradiation of the effector cells in a dose-dependent manner. FACS analysis of CD16+ and CD56+ cells 24 hr after UVB exposure showed a UVB-dose-dependent decrease in the number of cells expressing these surface markers. UVB irradiation of lymphocytes prior to activation with high-dose IL-2 resulted in a range of 20- to 89-fold decrease in LAK precursors as measured by limiting dilution analysis using the LAK-sensitive cell line HL60. In contrast, the LAK activity of lymphocytes that had been stimulated in vitro with high-dose IL-2 prior to UVB irradiation was preserved when assayed immediately after UVB modulation; however, there was a significant decrease in lytic activity (with most samples tested) when the assay was performed 24 hr after UVB exposure. It appears that the lymphocyte response to UVB modification is dose dependent, with some cell types displaying higher sensitivity to UVB irradiation than others. These findings suggest that prevention of GVHD by UVB is due, in part, to inhibition of NK activity, and may offer a new strategy to augment the graft versus leukemia effect of UVB-modified bone marrow grafts in clinical transplantation.